


















The purpose of this study is to verify the validity of the analysis for masonry blocks and granular models 
by using the 3D analysis code YADE. At first, I conducted a series of shaking table tests with two types of 
wooden blocks. Secondly, numerical simulations were performed for the shaking table test by using polyhedral 
elements and spherical clamp models. Finally, I conducted angle of repose tests with cobblestones and analyzed 
them using spherical clamp models.  
In the shaking table tests, the simulations with polyhedral elements showed that the deformation and 
collapsed times were good agreement with the experimental ones. The simulations with the spherical clamp 
models clarified that the interlocking effect decreased in proportion to the diminished particle radius. In the angle 
of repose test, the numerical results of the residual state and the angle of repose were very close to those of the 
tests, confirming the validity of the analysis. Therefore, the validation of the analysis was confirmed from these 
results. 
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Distinct Element Method: DEM
DEM
2 2-Dimensional Extended 
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Hz   cm  
Case1 1.2 4 2.5 
Case2 1.2 5 2.5 
Case3 1.7 5 5.0 
Case4 1.7 6 5.0 
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1.303 106 kN/m2 0.5
0.151





















































10-7s Case1-A1 A3 A5
 
 
Case1-A1 1 3 1.2mm 2 4 1.1mm
-6 -7 Case1- 
-4 mm
 1 3  2 4  
Case1-A1 1.2 1.1 
Case1-A2 1.1 0.9 
Case1-A3 0.9 0.8 
Case1-A4 0.8 0.7 
Case1-A5 0.7 0.6 








1.6 12  









1.2 34  
Case1-A5 1 3 0.7mm 2 4 0.6mm
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0.328  Case1 30.7
-0.05  
-5









1.62×104 3.00×106 1.00×106 
 0.3 0.35 0.5 









  Case1 Case2 
seed1 1  30.25 29.50 36.50 
seed2 2  28.50 30.75 37.25 
seed3 3  33.50 32.50 36.00 
seed4 4  31.50 31.75 37.00 
seed5 5  29.25 30.25 37.00 
seed6 6  30.50 30.75 36.75 
seed7 7  29.50 30.50 33.75 
seed8 8  31.50 30.00 33.75 
seed9 9  31.50 30.75 34.50 
seed10 10  31.50 30.25 33.75 











1    
2018  
2   
2016  
3  
C( ) Vol.69 No.4
pp.444-456 2013  
4  
C Vol.66 No.1 pp.43-57 2010  
5  2
A1 Vol.70 No.4
33  pp.506-512 2014
6  Vaclav S. et al. Yade documentation (2nd ed.) 2015  
7  Boon C.W. et al. A new algorithm for contact detection 
between convex polygonal and polyhedral particles in the 
discrete element method Computers and Geotechnics 
Vol.44 pp.73-82, 2012  
8   32
359 pp.838-847 1983.8 
9  Vaclav S. Chareyre B. Yade dem formulation The Yade 
Project 1st ed. 2010  
10





2019 11 30  
13
Vol.54 No.5 pp.281-288
2008
 
Case1 Case2
